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AMENDMENTS TO THE CLAIMS 

The following listing of claims will replace all prior versions, and listings, of 
claims in the application: 

Listing of Claims: 

1 . (Currently Amended) A control device for a mobile body comprising; 

a desired motion determining means for determining a desired motion of the 
mobile body, such as a mob il e robot, having three or more ground contact portions 
connected through the intermediary of a plurality of joints such that mutual relative 
heights can be manipulatedr-af^; 

an actual posture inclination detecting means for detecting or estimating the 
actual posture inclination o f a pr e d e t e rmin e d port i on, such as a base body of the 
mobile body, the operation of the mobile body being controlled to make the motion 
of the mobile body follow a desired motion , further compr i s i ng: ; and 

a_node operation controlling means that categorizes the ground contact 
portions in a tree structure manner such that all of the ground contact portions 
become leaf nodes, and an intermediate node exists between the leaf nodes and a 
root node having all the leaf nodes as descendant nodes, that determines, on each 
of C-th nodes, which is a node having a plurality of ground contact portions as 
descendant nodes, the correction amounts of desired relative heights of a plurality of 
ground contact portions belonging to the C-th node for each of the C-th nodes such 
that a posture inclination error is approximated to zero on the basis of at least the 
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posture inclination error, which is the difference between the actual posture 
inclination and a desired posture inclination of the pr e det e rmin e d part base body in 
the desired motion, determines, on the basis of a correction amount obtained by 
combining the determined correction amounts of all the C-th nodes, a corrected 
desired motion by adding at least a first correction of the desired relative heights of 
the plurality of ground contact portions belonging to each C-th node to the desired 
motion, and operates the joints such that the corrected desired motion that has been 
determined is satisfied. 

2. (Currently Amended) The control device for a mobile body according to 
Claim 1 , wherein i f e ach each node in the tree structure has a set weight, and 
r e gard i ng when a B-th node, which is each node in the tree structure, i f th e B - th 
node is the leaf node, then the height of a ground contact portion, which is the leaf 
node, is defined as the height of the B-th node, and4f4he when the B-th node has 
child nodes, then a weighted mean value, which uses the weight, of the heights of all 
child nodes of the B-th node is defined as the height of the B-th node, and i f and 
when the node operation controlling means determines the corrected desired motion 
for only one arbitrary node among the C-th nodes by adding a first correction of the 
desired relative heights of the plurality of ground contact portions belonging to that 
one node to the desired motion, then the desired height of that one node in the 
corrected desired motion is maintained at a desired height in the desired motion. 

3. (Currently Amended) A control device for a mobile body comprising! 
a_desired motion determining means for determining a desired motion of the 
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mobile body, such as a mobil e robot, having three or more ground contact portions 
connected through the intermediary of a plurality of joints such that mutual relative 
heights can be manipulated, and 

an actual posture inclination detecting means for detecting or estimating the 
actual posture inclination o f a pr e det e rmined port i on, such as a base body of the 
mobile body, the operation of the mobile body being controlled to make the motion 
of the mobile body follow a desired motion, 

a weight being set for each node in a tree structure when the ground contact 
portions are categorized in the tree structure manner such that all of the ground 
contact portions become leaf nodes and an intermediate node exists between the 
leaf nodes and a root node having all the leaf nodes as descendant nodes, 

th e contro l d e v i c e compr i s i ng a node operation controlling means that 
determines a corrected desired motion obtained by adding at least a first correction 
of desired relative heights of the plurality of ground contact portions belonging to a 
C-th node to the desired motion such that a posture inclination error is approximated 
to zero on the basis of at least the posture inclination error, which is the difference 
between the actual posture inclination and a desired posture inclination of the 
pr e det e rm i n e d portion base body in the desired motion, and operates the joints such 
that the corrected desired motion that has been determined is satisfied, 

wherein^-en-a B-th node, which is each node in the tree structure, i f tho B th 
nod e is the leaf node, then the height of the ground contact portion, which is the leaf 
node, is defined as the height of the B-th node^areM f and when the B-th node has 
child nodes, then a weighted mean value, which uses the weight, of the heights of all 
child nodes of the B-th node, is defined as the height of the B-th node, and i f when 



Page 4 of 27 



Application No.: 10/596048 
Amendment Dated: December 1 1 , 2008 
Reply to Office action of: September 1 1 , 2008 



the node operation controlling means determines the desired motion for only the C- 
th node by adding a first correction of the desired relative heights of the plurality of 
ground contact portions belonging to the C-th node to the desired motion, then the 
desired height of the C-th node in the corrected desired motion is maintained at a 
desired height in the desired motion. 

4. (Previously Presented) The control device for a mobile body according to 
Claim 2, wherein, on each node having child nodes in the tree structure, the weights 
of all child nodes of the each node are set such that the total sum of the weights of 
all the child nodes becomes one. 

5. (Currently Amended) The control device for a mobile body according to 
Claim 2, comprising_a means for variably setting the weight of the each node, 
wh o r oi n i f wherein when leaf nodes corresponding to ground contact portions, 
respectively, that are not in contact with the ground are defined as D-th nodes, then 
the means for setting the weights sets the weight of each D-node or the weight of at 
least one of ancestor nodes of the D-th node to zero. 

6. (Currently Amended) The control device for a mobile body according to 
Claim 1 , wherein the ground contact portions are connected to the base body of the 
mobile body in such a manner that they are movable with respect to the base body, 
and when determining the corrected desired motion, the node operation controlling 
means determines the corrected desired motion by further adding to the desired 
motion a correction of a desired posture of the base body to restrain slippages-such 
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as tw i st, of the ground contact portions belonging to the C-th node on a floor 
surface. 

7. (Currently Amended) The control device for a mobile body according to 
Claim 3, wherein the ground contact portions are connected to the base body of the 
mobile body in such a manner that they are movable with respect to the base body, 
and when determining the corrected desired motion, the node operation controlling 
means determines the corrected desired motion by further adding to the desired 
motion a correction of a desired posture of the base body to restrain slippage , such 
as twist, of the ground contact portions belonging to the C-th node on a floor 
surface. 

8. (Previously Presented) The control device for a mobile body according to 
Claim 6, wherein the node operation controlling means determines the corrected 
desired motion such that the horizontal position of the overall center-of-gravity of the 
mobile body in the corrected desired motion or the horizontal position of a 
predetermined representative point of the base body of the mobile body is 
substantially the same as the horizontal position in the desired motion. 

9. (Currently Amended) The control device for a mobile body according to 
Claim 6, wherein the mobile body is a robot comprising comprises a plurality of link 
mechanisms extended from its base body, and at least one link mechanism out of 
the plurality of link mechanisms has a joint provided at an intermediate portion 
between at least its distal portion and the end portion adjacent to the base body, the 
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intermediate portion being the ground contact portion. 

10. (Currently Amended) The control device for a mobile body according to 
Claim 7, wherein the mobile body i s a robot compr i s i ng comprises a plurality of link 
mechanisms extended from its base body, and at least one link mechanism out of 
the plurality of link mechanisms has a joint provided at an intermediate portion 
between at least its distal portion and the end portion adjacent to the base body, the 
intermediate portion being a ground contact portion belonging to the C-th node. 

1 1 . (Previously Presented) The control device for a mobile body according to 
Claim 9, wherein the intermediate portion is provided with an elastic member that 
resiliently deforms when it comes in contact with the ground. 

12. (Original) The control device for a mobile body according to Claim 6, 
wherein the mobile body comprises a plurality of link mechanisms which are 
extended from its base body and each of which has one or more joints, and at least 
one link mechanism among the plurality of link mechanisms and the base body are 
provided with the ground contact portions. 

13. (Original) The control device for a mobile body according to Claim 7, 
wherein the mobile body comprises a plurality of link mechanisms which are 
extended from its base body and each of which has one or more joints, at least one 
link mechanism among the plurality of link mechanisms and the base body are 
provided with the ground contact portions, and ground contact portions belonging to 
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the C-th node include at least the ground contact portions of the base body. 

14. (Currently Amended) The control device for a mobile body according to 
Claim 12, wherein at least one ground contact portion of the base body is provided 
with an elastic member that resiliently deforms when it comes in contact with the 
ground. 

15. (Currently Amended) The control device for a mobile body according to 
Claim 1 , the ground contact portions being connected to the base body through the 
intermediary of connecting mechanisms such that they can be moved with respect to 
the base body of the mobile body, comprising: 

a_means for determining a translational force component of a desired floor 
reaction force to be applied to ground contact portions belonging to the C-th node 
when the joint is operated such that the corrected desired motion is satisfied, 

wherein the node operation controlling means comprises a means for 
estimating a deformation amount that occurs at the connecting mechanisms 
between the base body and the ground contact portions belonging to the C-th node 
and the ground contact portions when the translational force component of the 
desired floor reaction force is applied to the ground contact portions belonging to the 
C-th node on the basis of the translational force components of the desired floor 
reaction forces of the ground contact portions belonging to at least the C-th node, 
and determines the corrected desired motion by further adding a second correction 
of the desired heights of the plurality of ground contact portions belonging to the C- 
th node, which is for canceling the estimated deformation amount, to the desired 
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motion. 

1 6. (Currently Amended) The control device for a mobile body according to 
Claim 1 , comprising: 

a_floor configuration estimating means for estimating a parameter that 
specifies the relative heights of the ground contact surfaces of a plurality of ground 
contact portions belonging to at least the C-th node as the floor configuration 
parameter that represents a floor configuration, 

wherein the node operation controlling means determines the corrected 
desired motion by further adding a third correction of the desired relative heights of a 
plurality of the ground contact portions belonging to the C-th node on the basis of an 
estimated value of a floor configuration parameter when determining the corrected 
desired motion. 

1 7. (Currently Amended) The control device for a mobile body according to 
Claim 16, comprising: 

ajloor reaction force detecting means for detecting or estimating an actual 
floor reaction force that acts on each of the ground contact portions, 

wherein the floor configuration estimating means performs estimation while 
sequentially updating the floor configuration parameter on the basis of a past value 
of an estimated value of the floor configuration parameter, a difference between the 
corrected desired motion and the desired motion, the corrected motion, at least 
either a detected value or an estimated value of an actual joint displacement, which 
is a displacement amount of each joint of the mobile body, the actual posture 
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inclination, and an actual floor reaction force of each of the ground contact portions 
belonging to at least the C-th node. 

18. (Currently Amended) The control device for a mobile body according to 
Claim 16, comprising: 

ajloor reaction force detecting means for detecting or estimating an actual 
floor reaction force that acts on each of the ground contact portions; and 

a_means for sequentially determining at least an actual node floor reaction 
force, which is an actual value of the node floor reaction force of each child node of 
the C-th node, from the actual floor reaction force of each ground contact portion 
belonging to the C-th node i f, r e gard i ng when A-th nodes, which are the nodes in the 
tree structure, the A-th nodes are the leaf nodes, then the floor reaction forces acting 
on the ground contact portions, which are the leaf nodes, are defined as the node 
floor reaction forces of the A-th nodes^arrel-i f and when the A-th nodes have child 
nodes, then the resultant force of the node floor reaction forces of all the child nodes 
of the A-th nodes is defined as the node floor reaction force of the A-th nodes, 

wherein the floor configuration estimating means performs estimation while 
sequentially updating the floor configuration parameter on the basis of the past value 
of an estimated value of the floor configuration parameter, the difference between 
the corrected desired motion and the desired motion, the corrected motion, at least 
either a detected value or an estimated value of an actual joint displacement, which 
is a displacement amount of each joint of the mobile body, the actual posture 
inclination, and a relative relationship among the actual node floor reaction forces of 
the child nodes of at least the C-th node. 
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19. (Currently Amended) The control device for a mobile body according to 
Claim 16, the ground contact portions being connected to the base body through the 
intermediary of connecting mechanisms such that they are movable with respect to 
the base body of the mobile body, comprising: 

a_deformation amount detecting means for detecting or estimating the 
amounts of deformations that occur at the connecting mechanisms between the 
base body and the ground contact portions and at the ground contact portions, 

wherein the floor configuration estimating means performs estimation while 
sequentially updating the floor configuration parameter on the basis of the past value 
of an estimated value of the floor configuration parameter, a difference between the 
corrected desired motion and the desired motion, the corrected motion, at least 
either a detected value or an estimated value of an actual joint displacement, which 
is a displacement amount of each joint of the mobile body, the actual posture 
inclination, and the deformation amount associated with each ground contact portion 
belonging to at least the C-th node. 

20. (Original) The control device for a mobile body according to Claim 19, 
comprising a floor reaction force detecting means for detecting or estimating an 
actual floor reaction force acting on each of the ground contact portions belonging to 
the C-th node, wherein the deformation amount detecting means estimates the 
deformation amount on the basis of the actual floor reaction force. 

21. (Currently Amended) The control device for a mobile body according to 
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Claim 16, wherein, each node in the tree structure has a set weight, and r e garding 
when a B-th node, which is each node in the tree structure, i f the B - th nod e is the 
leaf node, then the height of the ground contact surface of the ground contact 
portion, which is the leaf node, is defined as the height of the ground contact surface 
of the B-th node,^aBd-4 f and when the B-th node has child nodes, then a weighted 
mean value, which uses the weight, of the heights of the ground contact surfaces of 
all child nodes of the B-th node is defined as the height of the ground contact 
surface of the B-th node, and when these definitions apply, the floor configuration 
parameter estimated by the floor configuration estimating means is a parameter that 
specifies a relative relationship of the heights of the ground contact surfaces of a 
plurality of child nodes of the C-th node. 

22. (Currently Amended) The control device for a mobile body according to 
Claim 21 , where i n, i f wherein when at least one of the child nodes of the C-th node 
is about to float, then the floor configuration estimating means estimates the floor 
configuration parameter that specifies the relative relationship of the heights of the 
ground contact surfaces of the plurality of child nodes while retaining, at a fixed 
value, the relative height of the ground contact surface of the child node that is about 
to float. 

23. (Original) The control device for a mobile body according to Claim 16, 
wherein the floor configuration estimating means estimates the floor configuration 
parameter by using a low-pass filter to alleviate fluctuation in the floor configuration 
parameter. 
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24. (Currently Amended) The control device for a mobile body according to 
Claim 16, 

wherein a weight for estimating a floor configuration is set on each node of 
the tree structure, af^d 

i f proc e ss i ng i n wh i ch, wherein when a predetermined type of state amount T 
such as a h ei ght or a f l oor react i on forco, is associated with each leaf node in the 
tree structure, the state amount of each node having child nodes is defined as a 
weighted mean value, which uses the weight, of the state amounts of all child nodes 
of the node, a value obtained by subtracting a state amount of a parent node of 
each node from the state amount of the node is determined as a node relative state 
amount of the node on the node except a root node, and zero is determined as a 
relative state amount of the root node, is defined as the processing for relatively 
hierarchizing the predetermined type of state amount on each node, 

I fwherein when a node relative floor reaction force Fn_jel(n=1 ,2,...) 
hierarchically relativized on each node is determined on the basis of a floor reaction 
force Fn(n=1,2,...) acting on each of the ground contact portions, which are the leaf 
nodes, and when a vector (Fa1_rel,Fa2_rel,...,Far_rel) having the node relative floor 
reaction forces of all child nodes aj (j=1,2,...,r. r denotes the total number of the child 
nodes of an n-th node) of an n-th node as its elements, which is an arbitrary node 
having child nodes, is represented by a linear linkage of a plurality of predetermined 
mutually independent vectors R(j)(j=1 ,2,...,r-1) that are all orthogonal to a vector 
(Wa1,Wa2,...,War) having the weights of all child nodes of the n-th node as its 
elements, a vector having a coefficient of the linear linkage as its element is defined 
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as a node expansion floor reaction force moment Mn_exp of the n-th node, and 

tfwherein when a node relative height Zn__rel(n=1 ,2,...) hierarchically 
relativized on each node is determined on the basis of a height Zn(n=1 ,2, . . . ) of the 
ground contact surface of each of the ground contact portions, which are the leaf 
nodes, and when a vector (Za1_rel, Za2_rel,...,Zar__rel) having the node relative 
heights of all child nodes aj (j=1 ,2,...,r. r denotes the total number of the child nodes 
of an n-th node) of the n-th node as its elements is expressed by a linear linkage of 
the plurality of the predetermined mutually independent vectors R(j)(j=1 ,2,...,r-1 ), a 
vector having a coefficient of the linear linkage as its element is defined as a node 
expansion inclination angle 9n of the n-th node, then, the floor configuration 
estimating means estimates the floor configuration parameter by using the node 
expansion floor reaction force moment Mn_exp(n=C) or the node expansion 
inclination angle Bn(n=C) of at least the C-th node. 

25. (Currently Amended) The control device for a mobile body according to 
Claim 24, wherein , r e g a rd i ng when a B-th node, which is each node in the tree 
structure, if th e B th nod o is the leaf node, then the height of the ground contact 
surface of the ground contact portion, which is the leaf node, is defined as the height 
of the ground contact surface of the B-th node^and- tf and when the B-th node has 
child nodes, then a weighted mean value, which uses the weight, of the heights of 
the ground contact surfaces of all child nodes of the B-th node, is defined as the 
height of the ground contact surface of the B-th node, then the floor configuration 
parameter includes a parameter that uses the node expansion inclination angle to 
indicate the relative height of the ground contact surface of each child node of the C- 
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th node. 

26. (Original) The control device for a mobile body according to Claim 24, 
comprising a floor reaction force detecting means for detecting or estimating an 
actual floor reaction force acting on each of the ground contact portions, 

wherein the node operation controlling means comprises means for 
sequentially determining the node expansion moment on the basis of at least an 
actual floor reaction force of each of the ground contact portions, and a means for 
sequentially determining the node expansion inclination angle by multiplying the 
determined node expansion moment by a predetermined matrix, and estimates a 
new floor configuration parameter on the basis of the determined node expansion 
inclination angle and the past value of an estimated value of the floor configuration 
parameter. 

27. (Previously Presented) The control device for a mobile body according to 
Claim 3, wherein, on each node having child nodes in the tree structure, the weights 
of all child nodes of the each node are set such that the total sum of the weights of 
all the child nodes becomes one. 

28. (Currently Amended) The control device for a mobile body according to 
Claim 3, comprising_a means for variably setting the weight of the each node, 
wh e r e in i f wherein when leaf nodes corresponding to ground contact portions, 
respectively, that are not in contact with the ground are defined as D-th nodes, then 
the means for setting the weights sets the weight of each D-node or the weight of at 
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least one of ancestor nodes of the D-th node to zero. 

29. (Currently Amended) The control device for a mobile body according to 
Claim 2, wherein the ground contact portions are connected to the base body of the 
mobile body in such a manner that they are movable with respect to the base body, 
and when determining the corrected desired motion, the node operation controlling 
means determines the corrected desired motion by further adding to the desired 
motion a correction of a desired posture of the base body to restrain slippage , such 
as tw i st, of the ground contact portions belonging to the C-th node on a floor 
surface. 

30. (Previously Presented) The control device for a mobile body according to 
Claim 29, wherein the node operation controlling means determines the corrected 
desired motion such that the horizontal position of the overall center-of-gravity of the 
mobile body in the corrected desired motion or the horizontal position of a 
predetermined representative point of the base body of the mobile body is 
substantially the same as the horizontal position in the desired motion. 

31. (Currently Amended) The control device for a mobile body according to 
Claim 29, wherein the mobile bod y i s a robot comprising comprises a plurality of link 
mechanisms extended from its base body, and at least one link mechanism out of 
the plurality of link mechanisms has a joint provided at an intermediate portion 
between at least its distal portion and the end portion adjacent to the base body, the 
intermediate portion being the ground contact portion. 
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32. (Previously Presented) The control device for a mobile body according to 
Claim 31, wherein the intermediate portion is provided with an elastic member that 
resiliently deforms when it comes in contact with the ground. 

33. (Previously Presented) The control device for a mobile body according to 
Claim 29, wherein the mobile body comprises a plurality of link mechanisms which 
are extended from its base body and each of which has one or more joints, and at 
least one link mechanism among the plurality of link mechanisms and the base body 
are provided with the ground contact portions. 

34. (Previously Presented) The control device for a mobile body according to 
Claim 33, wherein at least one ground contact portion of the base body is provided 
with an elastic member that resiliently deforms when it comes in contact with the 
ground. 

35. (Previously Presented) The control device for a mobile body according to 
Claim 7, wherein the node operation controlling means determines the corrected 
desired motion such that the horizontal position of the overall center-of-gravity of the 
mobile body in the corrected desired motion or the horizontal position of a 
predetermined representative point of the base body of the mobile body is 
substantially the same as the horizontal position in the desired motion. 

36. (Previously Presented) The control device for a mobile body according to 
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Claim 10, wherein the intermediate portion is provided with an elastic member that 
resiliently deforms when it comes in contact with the ground. 

37. (Previously Presented) The control device for a mobile body according to 
Claim 13, wherein at least one ground contact portion of the base body is provided 
with an elastic member that resiliently deforms when it comes in contact with the 
ground. 

38. (Currently Amended) The control device for a mobile body according to 
Claim 3, the ground contact portions being connected to the base body through the 
intermediary of connecting mechanisms such that they can be moved with respect to 
the base body of the mobile body, comprising: 

a_means for determining a translational force component of a desired floor 
reaction force to be applied to ground contact portions belonging to the C-th node 
when the joint is operated such that the corrected desired motion is satisfied, 

wherein the node operation controlling means comprises a means for 
estimating a deformation amount that occurs at the connecting mechanisms 
between the base body and the ground contact portions belonging to the C-th node 
and the ground contact portions when the translational force component of the 
desired floor reaction force is applied to the ground contact portions belonging to the 
C-th node on the basis of the translational force components of the desired floor 
reaction forces of the ground contact portions belonging to at least the C-th node, 
and determines the corrected desired motion by further adding a second correction 
of the desired heights of the plurality of ground contact portions belonging to the C- 
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th node, which is for canceling the estimated deformation amount, to the desired 
motion. 

39. (Currently Amended) The control device for a mobile body according to 
Claim 3, comprising: 

afloor configuration estimating means for estimating a parameter that 
specifies the relative heights of the ground contact surfaces of a plurality of ground 
contact portions belonging to at least the C-th node as the floor configuration 
parameter that represents a floor configuration, 

wherein the node operation controlling means determines the corrected 
desired motion by further adding a third correction of the desired relative heights of a 
plurality of the ground contact portions belonging to the C-th node on the basis of an 
estimated value of a floor configuration parameter when determining the corrected 
desired motion. 

40. (Currently Amended) The control device for a mobile body according to 
Claim 39, comprising: 

a_floor reaction force detecting means for detecting or estimating an actual 
floor reaction force that acts on each of the ground contact portions, 

wherein the floor configuration estimating means performs estimation while 
sequentially updating the floor configuration parameter on the basis of a past value 
of an estimated value of the floor configuration parameter, a difference between the 
corrected desired motion and the desired motion, the corrected motion, at least 
either a detected value or an estimated value of an actual joint displacement, which 
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is a displacement amount of each joint of the mobile body, the actual posture 
inclination, and an actual floor reaction force of each of the ground contact portions 
belonging to at least the C-th node. 

41 . (Currently Amended) The control device for a mobile body according to 
Claim 39, comprising: 

a_floor reaction force detecting means for detecting or estimating an actual 
floor reaction force that acts on each of the ground contact portions; and 

ajmeans for sequentially determining at least an actual node floor reaction 
force, which is an actual value of the node floor reaction force of each child node of 
the C-th node, from the actual floor reaction force of each ground contact portion 
belonging to the C-th node,, 

i f, roq a rding wherein when A-th nodes, which are the nodes in the tree 
structure, th e A - th nodes are the leaf nodes, then the floor reaction forces acting on 
the ground contact portions, which are the leaf nodes, are defined as the node floor 
reaction forces of the A-th nodes,^and-4 f and when the A-th nodes have child nodes, 
then the resultant force of the node floor reaction forces of all the child nodes of the 
A-th nodes is defined as the node floor reaction force of the A-th nodes, and 

wherein the floor configuration estimating means performs estimation while 
sequentially updating the floor configuration parameter on the basis of the past value 
of an estimated value of the floor configuration parameter, the difference between 
the corrected desired motion and the desired motion, the corrected motion, at least 
either a detected value or an estimated value of an actual joint displacement, which 
is a displacement amount of each joint of the mobile body, the actual posture 
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inclination, and a relative relationship among the actual node floor reaction forces of 
the child nodes of at least the C-th node. 

42. (Currently Amended) The control device for a mobile body according to 
Claim 39, the ground contact portions being connected to the base body through the 
intermediary of connecting mechanisms such that they are movable with respect to 
the base body of the mobile body, comprising: 

a_deformation amount detecting means for detecting or estimating the 
amounts of deformations that occur at the connecting mechanisms between the 
base body and the ground contact portions and at the ground contact portions, 

wherein the floor configuration estimating means performs estimation while 
sequentially updating the floor configuration parameter on the basis of the past value 
of an estimated value of the floor configuration parameter, a difference between the 
corrected desired motion and the desired motion, the corrected motion, at least 
either a detected value or an estimated value of an actual joint displacement, which 
is a displacement amount of each joint of the mobile body, the actual posture 
inclination, and the deformation amount associated with each ground contact portion 
belonging to at least the C-th node. 

43. (Previously Presented) The control device for a mobile body according to 
Claim 42, comprising a floor reaction force detecting means for detecting or 
estimating an actual floor reaction force acting on each of the ground contact 
portions belonging to the C-th node, wherein the deformation amount detecting 
means estimates the deformation amount on the basis of the actual floor reaction 
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force. 

44. (Currently Amended) The control device for a mobile body according to 
Claim 39, wherein, each node in the tree structure has a set weight, and regarding 
when a B-th node, which is each node in the tree structure, i f th e B - th nod e is the 
leaf node, then the height of the ground contact surface of the ground contact 
portion, which is the leaf node, is defined as the height of the ground contact surface 
of the B-th node,^af^d-4 f and when the B-th node has child nodes, then a weighted 
mean value, which uses the weight, of the heights of the ground contact surfaces of 
all child nodes of the B-th node is defined as the height of the ground contact 
surface of the B-th node, and when these definitions apply, the floor configuration 
parameter estimated by the floor configuration estimating means is a parameter that 
specifies a relative relationship of the heights of the ground contact surfaces of a 
plurality of child nodes of the C-th node. 

45. (Currently Amended) The control device for a mobile body according to 
Claim 44, wher ei n, i f wherein when at least one of the child nodes of the C-th node 
is about to float, then the floor configuration estimating means estimates the floor 
configuration parameter that specifies the relative relationship of the heights of the 
ground contact surfaces of the plurality of child nodes while retaining, at a fixed 
value, the relative height of the ground contact surface of the child node that is about 
to float. 

46. (Previously Presented) The control device for a mobile body according to 
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Claim 39, wherein the floor configuration estimating means estimates the floor 
configuration parameter by using a low-pass filter to alleviate fluctuation in the floor 
configuration parameter. 

47. (Currently Amended) The control device for a mobile body according to 
Claim 39, wherein a weight for estimating a floor configuration is set on each node of 
the tree structure, an4 

i f proc e ss i ng i n wh i ch, w herein when a predetermined type of state amount T 
such as a h e ight or a f l oor r e act i on force, is associated with each leaf node in the 
tree structure, the state amount of each node having child nodes is defined as a 
weighted mean value, which uses the weight, of the state amounts of all child nodes 
of the node, a value obtained by subtracting a state amount of a parent node of 
each node from the state amount of the node is determined as a node relative state 
amount of the node on the node except a root node, and zero is determined as a 
relative state amount of the root node, is defined as the processing for relatively 
hierarchizing the predetermined type of state amount on each node, 

tf wherein a node relative floor reaction force Fn_rel(n=1 ,2,...) hierarchically 
relativized on each node is determined on the basis of a floor reaction force 
Fn(n=1, 2,...) acting on each of the ground contact portions, which are the leaf 
nodes, and when a vector (Fa1_rel,Fa2_rel,.„ f Far__rel) having the node relative floor 
reaction forces of all child nodes aj (j=1,2,...,r. r denotes the total number of the child 
nodes of an n-th node) of an n-th node as its elements, which is an arbitrary node 
having child nodes, is represented by a linear linkage of a plurality of predetermined 
mutually independent vectors R(j)(j=1 ,2,...,r-1 ) that are all orthogonal to a vector 
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(Wa1 ,Wa2,...,War) having the weights of all child nodes of the n-th node as its 
elements, a vector having a coefficient of the linear linkage as its element is defined 
as a node expansion floor reaction force moment Mn_exp of the n-th node, and 

if wherein a node relative height Zn_rel(n=1 ,2,...) hierarchically relativized on 
each node is determined on the basis of a height Zn(n=1,2,...) of the ground contact 
surface of each of the ground contact portions, which are the leaf nodes, and when 
a vector (Za1_rel, Za2_rel,...,Zar_jel) having the node relative heights of all child 
nodes aj (j=1 ,2,...,r. r denotes the total number of the child nodes of an n-th node) of 
the n-th node as its elements is expressed by a linear linkage of the plurality of the 
predetermined mutually independent vectors R(j)(j=1 ,2,...,r-1), a vector having a 
coefficient of the linear linkage as its element is defined as a node expansion 
inclination angle 9n of the n-th node, then, the floor configuration estimating means 
estimates the floor configuration parameter by using the node expansion floor 
reaction force moment Mn_exp(n=C) or the node expansion inclination angle 
9n(n=C) of at least the C-th node. 

48. (Currently Amended) The control device for a mobile body according to 
Claim 47, wherein , r e gard i ng a B-th node, which is each node in the tree structure,^ 
th e B - th nod e is the leaf node, then the height of the ground contact surface of the 
ground contact portion, which is the leaf node, is defined as the height of the ground 
contact surface of the B-th node,-arej- tf and when the B-th node has child nodes, 
then a weighted mean value, which uses the weight, of the heights of the ground 
contact surfaces of all child nodes of the B-th node, is defined as the height of the 
ground contact surface of the B-th node, then the floor configuration parameter 
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includes a parameter that uses the node expansion inclination angle to indicate the 
relative height of the ground contact surface of each child node of the C-th node. 

49. (Previously Presented) The control device for a mobile body according to 
Claim 47, comprising a floor reaction force detecting means for detecting or 
estimating an actual floor reaction force acting on each of the ground contact 
portions, 

wherein the node operation controlling means comprises means for 
sequentially determining the node expansion moment on the basis of at least an 
actual floor reaction force of each of the ground contact portions, and a means for 
sequentially determining the node expansion inclination angle by multiplying the 
determined node expansion moment by a predetermined matrix, and estimates a 
new floor configuration parameter on the basis of the determined node expansion 
inclination angle and the past value of an estimated value of the floor configuration 
parameter. 



Page 25 of 27 



